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Based on observations, ocean model outputs and reanalysis data sets, theoretical 
analysis and statistical techniques were performed in this thesis to investigate the 
mean state, time variations and propagating features of sea level in the North Pacific, 
from deep basin to the coast. 
A frequency-dependent Hilbert empirical orthogonal function analysis was 
performed on altimeter data in the North Pacific and the Kuroshio Extension region in 
particular. The dominant high-frequency mode (with periods between 140 and 350 d) 
describes signals that propagate westward with the largest amplitudes in the vicinity 
of the Shatsky Rise and Emperor Seamounts. Based on the close correspondence 
between the variance of the high-frequency variability and the underlying bathymetry, 
it is speculated that this mode is driven by jet–bathymetry interactions. The dominant 
low-frequency mode (periods longer than 350 d) is explained in terms of thin-jet 
Rossby waves that propagate along the mean Kuroshio Extension jet. One of the most 
surprising findings of this study is that sea level changes north of the jet in the 
meander region anticipate changes south of the jet by about 3 yr. Based on 
correlations of observed sea level with the Pacific decadal oscillation, and the western 
boundary transport variability estimated from a recent ocean reanalysis data set, it is 
speculated that this anticipation is due to the differences in time taken for (i) 
baroclinic thin-jet Rossby waves to travel from the eastern North Pacific to the 
meander region, and (ii) the much faster barotropic response of western boundary 
transport and sea level north of the jet to large-scale wind forcing. 
The geodetic (based on tide gauge, geoid and GPS data) and oceanographic 
(based on outputs from high resolution ocean models) approaches were used to 
estimate the tilt of mean sea level along the Pacific coasts of North America and Japan. 
It is encouraging to find that results from these two independent approaches are in 
good agreement. Along the coast of North America, there is an overall increase in the 
















analysis indicates that the alongshore wind acting along the shelf is the primary driver 
of this tilt distribution, and its effects on the coastal current and sea level could be 
well explained with the arrested topographic wave theory. Along the Japanese coast, a 
large proportion of the mean tilt occurs at the southern coast. A similar momentum 
analysis suggests that the Kuroshio, through its effect on coastal circulation and hence 
sea level, is the primary driver. 
 
Key Words: North Pacific; Sea Level Propagation; Thin-Jet Rossby Waves; Coastal 

















第 1 章 绪论 









































第 1 章 绪论 
Experiment)、GOCE (Gravity Field and Steady-State Ocean Circulation Explorer)等
低轨道探测卫星的发射，大量重力场数据的获取使得大尺度大地水准面的观测精
度大大提高；结合经过高度校平的沿岸验潮站观测数据，以及近年来精度不断提












图 1-1 北太平洋主要环流示意图[基于 Block et al. (2011)的图 S1 重绘]。 
Fig. 1-1 Schematic of the main currents in the North Pacific [redrawn from Fig. 
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